We study a multi echelon spare parts inventory system which consider some important factors, among others; maintenance of the equipment, pricing, lifetime and distance to the central warehouse. But it turns out a position local warehouse to another warehouse interesting to note as well. Effect of space is called spatial dependence in deciding the allocation of spare parts inventories in multi-echelon systems. Availability of critical spare parts to the essential equipment needed for the equipment can perform its function at a specific time period. Some of the factors that greatly affect the supply of critical spare parts can be prioritized. This
Introduction
The need for spare parts usually arises as a result of damage or wear and tear of equipment. Damage can occur for several reasons such as lifetime spare part, consumables, excessive load on equipment utilization, error handling or human error. Although demand of spare parts including slow-moving, but required a response as soon as possible, the nature of demand always unpredictable and sporadic, Cohen et al. (2006) . In relation to the specific needs of equipment, as well as an opportunity for growth in a company that needed a spare parts inventory policy. Usually the critical spare parts that are very expensive and its presence is required immediately. Therefore, the management of critical spare parts is very important because it has a direct impact on costs, inventories, downtimes and even safety. Inventory of spare parts would be used to ensure equipment is always uptime. Damage to the equipment may affect the production system resulting in risk reduction in production output and increased idle time. Fast recovery of damaged equipment and maintenance is indispensable support the sustainability of operational machinery/production. Maintenance is carried out in an attempt to delay downtime or restore the functional capability of the equipment.
There are differences in demand in spare parts inventory model with a regular supply model becomes interesting to study. Inventory of spare parts used to ensure equipment uptime. Moreover, if the equipment is targeted so as not to pass through a certain breakdown. While if the parts should always be available, the cost reduction target will be difficult to achieve. So that the necessary spare parts inventory decisions appropriately to consider factors that should take precedence.
In addition to the price and lifetime of spare parts, factors to consider in allocating inventory of spare parts is a good interaction between the central warehouse and among local warehouse itself. The allocation of spare parts can be done centrally or need spare parts supplied to depots in the local warehouse. If there is a local demand for spare parts warehouse in the use of existing inventory, if there is no inventory then be shared with other local warehouse. However, if needed emergency shipments can be made from the central warehouse. Policies determine the location of parts of the echelon network is centralized or decentralized done to optimize spare parts inventory. Spares optimization aims to minimize the total cost, while balancing between echelon spare parts inventory in the network.
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In this paper, parts can be categorized as critical spare parts, as it is an important piece of equipment. First, the damage caused to the equipment could endanger the safety or cause health problems. Secondly, causing production losses due to downtime of equipment and also the quality of the product, especially for equipment that is invested with an expensive price.
Literatur
Several studies discussed a spare parts inventory written by Sleptchenko et al. (2002 Sleptchenko et al. ( , 2003 Sleptchenko et al. ( , 2005 and . Sleptchenko explained that the high utilization by using together equipment, provided an opportunity to significantly reduce in inventory investment. Opinions are almost the same, proposed a model of limited capacity and inventory allocation improvement in two echelons for single items. The purpose of the study to minimize the costs associated with the repair facility is shared between the inventory allocation and optimization of existing locations. Ghobbar and Friend (2003) state that accurate forecasting is very important for the supply of spare parts in flight, especially since the price are uncertain. However, it is recognized from the outset that the demand for aircraft spare parts showed an unexpectedly high variation. Forecasting in general depend on the category of the spares / parts. The first, called the hard parts-time, is the category of parts that can be predicted. These two parts are called condition-monitored (CM), a category of parts that cannot be predicted. The studied parts including a hard-time are approximately 70%.
Some researchers who raised the issue of the service agreement in a series of multi-echelon among others: Alfredsson (1997 This research will also be discussed existence of lateral transshipment between local warehouses, with the consideration that the use of stock information spread in local warehouses to accelerate services. In the allocation of spare parts should pay attention to the information about the dependencies between locations in the form of spatial data.
One of the contributions we are making in the supply of critical spare parts should consider a spatial factor. This study resulted in several significant variables in the model of critical spare parts inventory. The model shows a dependence between the location of the response variable and the error random variable Lesage (1997) .
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In equation (1), y is the response variable, sized nx1, X is the matrix of explanatory variables with sized nxk. it will be the equation Spatial models Auto Regression called first order (2) . In this model, the response variable y shows a linear combination of the surrounding area or region coincident with the location of y, in the absence of other explanatory variables.
If the equation (1) 
The existence of the effect of the region is very important in order to obtain appropriate conclusions. Spatial effects are divided into two parts, namely spatial autocorrelation and spatial heterogeneity, Anselin (1988) . Spatial autocorrelation can be detected by Moran's I and test Lagrange Multiplier (LM). Moran's I, hypotheses used 0 : 
The Model
We consider an experiment, a central warehouse with 21 local warehouses spread over several different locations. Each local warehouse supports essential equipment such as multiple servers in the banking business, electricity and communications. A server consists of several parts are critical to support business operations. Analysis performed for inventory decision on the allocation of critical spare parts is observed following multiple factors that influence this.
a. Between local warehouses location, i.e. proximity or contact between the local warehouses. The assumption used is equal to 1 if there is contact with other local warehouse, and 0 if there is no intersection, in Table 3. b. Maintenance performed on equipment at a local warehouse within one year in Table 1 . Maintenance was done by checking against the good equipment, preventive, corrective and condition-based maintenance.
c. Price in Table 1 is the total price of critical spare parts should be available at a local warehouse to ensure the equipment can operate in one year. Price critical spare parts are expensive to be considered, whether inventory should be done or not.
d. Central Warehouse is the position of the local warehouse to the central warehouse, which is the distance of each local warehouse from the central warehouse calculated within a radius kilometer, in Table 1 . The assumptions used central warehouse positions in research in other countries, so it is a bit far from local warehouse location. e. Lifetime on each local spare parts warehouse with an average survival time of critical spare parts on the server every local warehouse in months. Downtime on equipment is assumed to occur because of damage to some critical parts, in Table 1 .
From the data in Table 1 it can be seen the position of each warehouse to another warehouse. Prior to the spatial modeling first performed ordinary least squares models with the goal of seeing the contribution of each predictor variable for spare parts inventory decisions.
Some of the variables that influence the decision to spare parts inventory can be seen in Table 2 . The significance level % 5   and the value of R-Square is 93,66% represents a model built. Partially visible significant variable is the price of spare parts, the distance to the central warehouse and lifetime of spare parts. It can be seen that, maintenance is not a significant variable. To determine the presence of spatial effects used Moran's I and Lagrange Multiplier, shown in Table 3 . A probability value of Moran's I is 0.033 and Lagrange Multiplier (lag) is 0.015, indicating the existence of spatial dependencies. Likewise, the test results Robust LM (lag) showed significant parameters. So the lag dependencies can be continued manufacture of Spatial Autoregressive Model. While the value of the Lagrange Multiplier probability (error) is 0.405 and Lagrange Multiplier (SARMA) is 0.051, indicating a value greater than
, so there are no dependencies in error and modeling SARMA is not required. Location closeness between the local warehouses shows the spatial relationship, namely the interaction between neighboring local warehouses. Contiguity between the local warehouses approximated by contiguity matrix whose elements form a binary. Contiguity matrix is built that represents the closeness between a research object with other objects based on common side contiguity or common vertex. Contiguity matrix closeness between the local warehouses derived from the data in Table 1 . In each row i, the element 1  ij W if the location i adjacent to the location j, while the diagonal elements will always be zero ( 0
In addition, elements of the weight will be assessed a zero if the location of the observation i is not adjacent to the observation j. The value of closeness between the local warehouses contained in the proximity between local warehouses to be normalized. The result is the model of spatial contiguity weights.
Spatial dependencies lag value in Table 3 was estimated parameters that produce the Spatial Autoregressive Model in Table 4 . In Table 4 , the R-square of 95.70% means that the model is able to explain the variation of the spare parts inventory decisions by 95.70%, while the remaining 4.30% is explained by other variables outside the model. Seen variables that possess values 2 /  Z Z  or probability values less than α = 0.05 is central warehouse, price and demand. Maintenance is not a significant variable. This leads to a central warehouse, price and lifetime of spare parts have significant influence on the decision of the spare parts inventory. So it can be written as: shows that the decisive factor in the decision of the spare parts inventory in a multi-echelon system is influenced by the price of critical spare parts, the position of local warehouse with a central warehouse and lifetime of spare parts. Prediction of supplies spare parts for each local warehouse can be seen in Figure 1 . The value of R-square on the model with spatial effect is higher than the model without spatial effects. Likewise Akaike Information Criterion on models with spatial effect is lower than the model without spatial effects. Can be explained that model with spatial dependence is better than models that do not pay attention to spatial aspects. 
Conclusions
In this paper, the inventory of critical spare parts in a multi-echelon system greatly influenced the price, lifetime of spare parts and the distance to the central depot. The factor such as maintenance does not affect the decision in the supply of spare parts. This is acceptable because maintenance is an activity that should and reasonable health check performed on critical equipment. Models are built not too complicated, with simple data collection so that the model can be used in a practical and easy to understand.
We developed a model that involves the presence of spatial effects. We have to find the model shown in the inventory of spare parts in the presence of spatial dependencies. The best model indicated by the R-square values was higher and the value of the Akaike Information Criterion lowers.
Some things can be extended for further research is the addition of several other factors, such as age of the equipment, utilization of equipment (such as workload
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and humans who operate), the environment (e.g. electrical, temperature) and its infrastructure.
